The effect of hydroxyapatite coating on bony ingrowth into grooved titanium implants.
This study was undertaken to investigate the relative importance of a hydroxyapatite (HA) coating and the macrotexture of titanium implants to the quality of bony ingrowth and fixation. Various types of titanium cylinders were implanted into the cancellous bone of the intercondylar region of the distal femur of the dog. The animals were sacrificed at intervals post-implantation and the implants were evaluated histologically for amount of bony ingrowth and mechanically by the means of a push-out test. Our results demonstrated that when grooved titanium implants are used, the addition of HA coating significantly improved the biologic fixation. In addition, a groove depth of 1 mm was found to give significantly better fixation than 2 mm. When compared to implants with traditional, beads-coated porous surfaces, HA-coated grooved titanium implants were found to show better fixation at 4 weeks after implantation, but, significantly inferior fixation at 12 weeks after implantation. We concluded that while a groove depth of 1 mm was optimal in HA-coated, grooved titanium implants, they remain inferior to beads-coated titanium implants with respect to longer-term fixation. More research needs to be addressed at improving the macrotexture environment of grooved implants to enhance long-term bony ingrowth.